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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
19, 2009 has been entered. 



Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 14-25 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claims 14-25 merely disclose a method for frequency adaptation of an audio 
signal with no claimed circuit elements or devices performing the disclosed method. 
The Applicant's specification discloses wherein the present invention may be performed 
by a computer program. The present claim language does not fall within the statutory 
classes of invention because the claimed method may merely be a program or listing of 
code as provided by the specification. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 1-11, 13-23 and 25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Walton et al (US 5285502) in view of Tanaka (US 4490585) and in 
further view of Rabinowitz et al (US 7483540 B2). 

With respect to claim 1 , Walton discloses a control circuit (fig. 1 ) for a signal 
strength information dependent frequency response adaptation of an audio signal for an 
electrodynamic transducer (fig . 1 #40), the circuit comprising: a signal strength 
information determination means (fig . 1 #14) for determining a signal strength 
information according to a level of the audio signal (col.4 ln.24-31), and a frequency 
modifying means (fig . 1 #20) for selectively modifying the audio signal in response to the 
signal strength information such that the electrodynamic transducer converts the audio 
signal into a low distortion sound signal for high levels of the audio signal and has a flat 
frequency response for low levels of the audio signal (col.4 In. 47-59, col. 5 In. 6-1 3), 
wherein a lower frequency range of the audio signal is modified with a gain that is 
different than a gain of a higher frequency range of the audio signal (col.4 In. 32-46, 60- 
68). 
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Walton does not disclose expressly wherein the cutoff frequency of the frequency 
modifying means is shiftable. 

Tanaka discloses a frequency modifying means that comprises a cutoff 
frequency for separating the lower frequency range from the higher frequency range is 
shifted towards higher values for an increasing level of the audio signal and towards 
lower values for a decreasing level of the audio signal (col. 2 In. 24-34). At the time of 
the invention it would have been obvious to a person of ordinary skill in the art to use 
the cut-off frequency shifting of Tanaka in the frequency modifying means of Walton. 
The motivation for doing so would have been to appropriately adjust the audio signal 
with respect to detected levels of low frequency noise signals as to improve speech 
intelligibility in noisy environments. 

Walton does not disclose expressly wherein the frequency response of the audio 
signal is adapted to the electromechanical properties of the electromagnetic transducer. 

Rabinowitz discloses an audio compensation system for adapting the frequency 
response of a signal to fit the electromechanical properties of an electromagnetic 
transducer (col.5 In. 53-63, col. 6 In. 18-47). At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to use the system of Rabinowitz to 
correct the audio signal of Walton prior to be output by the hearing aid transducers. The 
motivation for doing so would have been to reduce distortions such as clipping that may 
cause damage to the hearing device of Walton. The system of Rabinowitz also 
discloses the control of the cutoff frequency of a crossover circuit based on the 
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characteristics of the loudspeaker such that the cutoff frequency may be controlled to be 
the same or lower than a resonant frequency of the electrodynamic transducer. 

With respect to claim 2, Walton discloses a control circuit according to claim 1 , 
wherein the modifying means comprises a high-pass filter (fig. 1 #20), the cut-off 
frequency of which is shifted towards higher frequencies for increasing levels of the 
audio signal and is shifted towards lower frequencies for decreasing levels of the audio 
signal (Tanaka: col.2 ln.24-34). 

With respect to claim 3, Walton discloses a control circuit according to claim 1 , 
wherein the level of the audio signal is determined by a volume setting (col.4 In. 24-31). 
It is implied that hearing devices, such as the device supplied by Walton, comprise 
volume settings/adjustment that would affect the signal level detected by the detector 
#14. 

With respect to claim 4, Walton discloses a control circuit according to claim 1 , 
wherein the level of the audio signal is determined from a current amplitude or from a 
current energy content of the audio signal with respect to a full frequency range of the 
audio signal (col.4 In. 24-31). 

With respect to claim 5, Walton discloses a control circuit according to claim 1 , 
wherein the level of the audio signal is determined from a current amplitude or from a 
current energy content of a lower frequency range of the audio signal (fig. 1 #12,14, 
col.4 In. 12-31). 
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With respect to claim 6, Walton discloses a control circuit according to claim 2, 
wherein the cut-off frequency of the high pass filter is shifted proportional to a square 
root of a peak amplitude of the audio signal (Tanaka: col. 2 ln.6-23). 

With respect to claim 7, Walton discloses a control circuit according to claim 2, 
wherein the cut-off frequency of the high pass filter is shifted proportional to a square 
root of a root mean square value of a frequency of the audio signal (Tanaka: col. 2 ln.6- 
23). 

With respect to claim 8, Walton discloses a control circuit according to claim 1 , 
wherein the modifying means comprises a frequency range selective gain control for 
decreasing the gain of the higher frequency range of the audio signal corresponding to 
a decrease in a volume setting of the audio signal. It is implied that hearing devices, 
such as the device supplied by Walton, comprise volume settings/adjustment that would 
affect the signal level detected by the detector #14, thus if the volume is decreased then 
the detector would see a decreased signal level resulting in a decrease in gain of the 
higher frequency range (col. 5 ln.6-13). 

With respect to claim 9, Walton discloses a control circuit according to claim 1 , 
wherein the modifying means comprises a frequency range selective gain control (fig. 6 
#34, col. 7 ln.55-57) for decreasing the gain of the lower frequency range of the audio 
signal corresponding to an increase in the level of the audio signal (col. 8 In. 5-18). 

With respect to claim 10, Walton discloses a control circuit according to claim 8, 
wherein the gain of the modifying means in the lower frequency range of the audio 
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signal is independent of a volume setting of the audio signal (col.4 In. 32-46). The gain 
of the modifying means does not directly depend on the a volume setting of the device. 

With respect to claim 1 1 , Walton discloses a control circuit according to claim 10, 
wherein the gain of the modifying means in the lower frequency range of the audio 
signal has a constant value or decreases for a decreasing level of the audio signal, the 
gain in the lower frequency range being higher than the gain for the higher frequency 
range of the audio signal (col.4 In. 63-68). 

With respect to claim 13, Walton discloses a control circuit according to claim 1, 
wherein a cut-off steepness of a filter and/or of a frequency range progresses 
approximately with the square of the frequency (Tanaka: col .2 In. 6-23). 

With respect to claim 14, Walton discloses a method for a signal strength 
information dependent frequency response adaptation of an audio signal for an electro- 
dynamic transducer (fig . 1 #40), the method comprising: determining a signal strength 
information according to a level of the audio signal (col.4 In. 24-31), and selectively 
modifying a frequency of the audio signal in response to the signal strength information 
such that the electro-dynamic transducer converts the audio signal into a low distortion 
sound signal for high levels of the audio signal and has a flat frequency response for 
low levels of the audio signal (col.4 ln.47-59, col.5 ln.6-13), wherein a lower frequency 
range of the audio signal is modified with a gain that is different than a gain of a higher 
frequency range of the audio signal (col.4 ln.32-46, 60-68). 

Walton does not disclose expressly wherein the cutoff frequency of the frequency 
modifying means is shiftable. 
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Tanaka discloses a frequency modifying means that comprises a cutoff 
frequency for separating the lower frequency range from the higher frequency range is 
shifted towards higher values for an increasing level of the audio signal and towards 
lower values for a decreasing level of the audio signal (col. 2 In. 24-34). At the time of 
the invention it would have been obvious to a person of ordinary skill in the art to use 
the cut-off frequency shifting of Tanaka in the frequency modifying means of Walton. 
The motivation for doing so would have been to appropriately adjust the audio signal 
with respect to detected levels of low frequency noise signals as to improve speech 
intelligibility in noisy environments. 

Walton does not disclose expressly wherein the frequency response of the audio 
signal is adapted to the electromechanical properties of the electromagnetic transducer. 

Rabinowitz discloses an audio compensation system for adapting the frequency 
response of a signal to fit the electromechanical properties of an electromagnetic 
transducer (col .5 In. 53-63, col. 6 In. 18-47). At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to use the system of Rabinowitz to 
correct the audio signal of Walton prior to be output by the hearing aid transducers. The 
motivation for doing so would have been to reduce distortions such as clipping that may 
cause damage to the hearing device of Walton. The system of Rabinowitz also 
discloses the control of the cutoff frequency of a crossover circuit based on the 
characteristics of the loudspeaker such that the cutoff frequency may be controlled to be 
the same or lower than a resonant frequency of the electrodynamic transducer. 
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With respect to claim 15, Walton discloses a method according to claim 14, 
comprising determining the level of the audio signal based on a volume setting (col.4 
In. 24-31). It is implied that hearing devices, such as the device supplied by Walton, 
comprise volume settings/adjustment that would affect the signal level detected by the 
detector #14. 

With respect to claim 16, Walton discloses a method according to claim 14, 
comprising determining the level of the audio signal from a current amplitude or from a 
current energy content of the audio signal with respect to a full frequency range of the 
audio signal (col.4 In. 24-31). 

With respect to claim 17, Walton discloses a method according to claim 14, 
comprising determining the level of the audio signal from a current amplitude or from a 
current energy content of a lower frequency range of the audio signal (col.4 In. 12-31). 

With respect to claim 18, Walton discloses a method according to claim 14, 
comprising shifting the cut-off frequency separating the lower frequency range from the 
higher frequency range proportional to a square root of a peak amplitude of the audio 
signal (Tanaka: col.2 ln.6-23). 

With respect to claim 19, Walton discloses a method according to claim 14, 
comprising shifting the cut-off frequency separating the lower frequency range from the 
higher frequency range proportional to a square root of a root mean square value of a 
frequency of the audio signal (Tanaka: col.2 ln.6-23). 



Application/Control Number: 10/522,857 Page 10 

Art Unit: 2614 

With respect to claim 20, Walton discloses a method according to claim 14, 
comprising decreasing the gain of the higher frequency range of the audio signal 
corresponding to a decrease in a volume setting of the audio signal (col. 5 In. 6-1 3). 

With respect to claim 21 , Walton discloses a method according to claim 14, 
comprising decreasing the gain of the lower frequency range of the audio signal 
corresponding to an increase in the level of the audio signal (col. 8 In. 5-1 8). 

With respect to claim 22, Walton discloses a method according to claim 20, 
wherein the method comprises a step for controlling the gain in the lower frequency 
range of the audio signal independent of the volume setting (col.4 ln.47-59). 

With respect to claim 23, Walton discloses a method according to claim 22, 
wherein the method comprises a step for adjusting the gain in the lower frequency 
range of the audio signal at a constant value or by decreasing the value of the gain for 
an increasing level of the audio signal, whereby the gain of the lower frequency range of 
the audio signal is adjusted to a higher value than that for the higher frequency range of 
the respective audio signal (col.4 ln.47-59). 

With respect to claim 25, Walton discloses a method according to claim 14, 
comprising controlling a transition in the gain from the lower frequency range to the 
higher frequency range such that a steepness of the transition is set approximately 
proportional to a square of the frequency (Tanaka: col. 2 In. 6-23). 

With respect to claim 26, Walton discloses a product for use on an audio system 
(col.3 In. 55-59), the product comprising: a device configured to determine a signal 
strength information according to a level of the audio signal (fig . 1 #14, col.4 ln.24-31), 
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and a device configured to selectively modify a frequency of the audio signal in 
response to the signal strength information such that the electro-dynamic transducer 
converts the audio signal into a low distortion sound signal for high levels of the audio 
signal and has a flat frequency response for low levels of the audio signal (fig . 1 #20, 
col.4 ln.47-59, col. 5 In. 6-1 3), wherein a lower frequency range of the audio signal is 
modified with a gain that is different than a gain of a higher frequency range of the audio 
signal (col.4 ln.32-46,60-68). 

Walton does not disclose expressly wherein the cutoff frequency of the frequency 
modifying means is shiftable. 

Tanaka discloses a frequency modifying means that comprises a cutoff 
frequency for separating the lower frequency range from the higher frequency range is 
shifted towards higher values for an increasing level of the audio signal and towards 
lower values for a decreasing level of the audio signal (col. 2 In. 24-34). At the time of 
the invention it would have been obvious to a person of ordinary skill in the art to use 
the cut-off frequency shifting of Tanaka in the frequency modifying means of Walton. 
The motivation for doing so would have been to appropriately adjust the audio signal 
with respect to detected levels of low frequency noise signals as to improve speech 
intelligibility in noisy environments. 

Walton does not disclose expressly wherein the frequency response of the audio 
signal is adapted to the electromechanical properties of the electromagnetic transducer. 

Rabinowitz discloses an audio compensation system for adapting the frequency 
response of a signal to fit the electromechanical properties of an electromagnetic 
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transducer (col .5 In. 53-63, col. 6 In. 18-47). At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to use the system of Rabinowitz to 
correct the audio signal of Walton prior to be output by the hearing aid transducers. The 
motivation for doing so would have been to reduce distortions such as clipping that may 
cause damage to the hearing device of Walton. The system of Rabinowitz also 
discloses the control of the cutoff frequency of a crossover circuit based on the 
characteristics of the loudspeaker such that the cutoff frequency may be controlled to be 
the same or lower than a resonant frequency of the electrodynamic transducer. 

Walton does not disclose expressly wherein the product is realized by a 
computer program. Official Notice is taken that it is well known in the art that audio 
signal processing circuits can be realized by computer programs executable by signal 
processors. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to implement the processing of Walton through a computer 
program. The motivation for doing so would have been to provide a versatile system 
that is capable of storage of alternative audio signal processing programs such as a 
noise or echo cancellation program. 

With respect to claim 27, Walton discloses a mobile telecommunication terminal 
(col.3 In. 55-59) comprising a control circuit for a signal strength information dependent 
frequency response adaptation of an audio signal for an electrodynamic transducer 
(fig . 1 #40), the control circuit of the mobile telecommunications terminal comprising: a 
signal strength information determination means (fig. 1 #14) for determining a signal 
strength information according to a level of the audio signal (col.4 In. 24-31), and a 



Application/Control Number: 10/522,857 Page 13 

Art Unit: 2614 

frequency modifying means (fig . 1 #20) for selectively modifying the audio signal in 
response to the signal strength information such that the electrodynamic transducer 
converts the audio signal into a low distortion sound signal for high levels of the audio 
signal and has a flat frequency response for low levels of the audio signal (col.4 ln.47- 
59, col. 5 In. 6-1 3), wherein a lower frequency range of the audio signal is modified with a 
gain that is different than a gain of a higher frequency range of the audio signal (col.4 
ln.32-46,60-68). 

Walton does not disclose expressly wherein the cutoff frequency of the frequency 
modifying means is shiftable. 

Tanaka discloses a frequency modifying means that comprises a cutoff 
frequency for separating the lower frequency range from the higher frequency range is 
shifted towards higher values for an increasing level of the audio signal and towards 
lower values for a decreasing level of the audio signal (col. 2 In. 24-34). At the time of 
the invention it would have been obvious to a person of ordinary skill in the art to use 
the cut-off frequency shifting of Tanaka in the frequency modifying means of Walton. 
The motivation for doing so would have been to appropriately adjust the audio signal 
with respect to detected levels of low frequency noise signals as to improve speech 
intelligibility in noisy environments. 

Walton does not disclose expressly wherein the frequency response of the audio 
signal is adapted to the electromechanical properties of the electromagnetic transducer. 

Rabinowitz discloses an audio compensation system for adapting the frequency 
response of a signal to fit the electromechanical properties of an electromagnetic 
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transducer (col .5 In. 53-63, col. 6 In. 18-47). At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to use the system of Rabinowitz to 
correct the audio signal of Walton prior to be output by the hearing aid transducers. The 
motivation for doing so would have been to reduce distortions such as clipping that may 
cause damage to the hearing device of Walton. The system of Rabinowitz also 
discloses the control of the cutoff frequency of a crossover circuit based on the 
characteristics of the loudspeaker such that the cutoff frequency may be controlled to be 
the same or lower than a resonant frequency of the electrodynamic transducer. 

Claims 12 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Walton et al (US 5285502) in view of Tanaka (US 4490585) and Rabinowitz et al 
(US 7483540) as applied to claims 1 and 14 above, and further in view of Boast (US 
4109107). 

With respect to claim 12, Walton discloses a control circuit according to claim 1, 
however does not disclose expressly wherein the level of the audio signal is determined 
according to electro-mechanical properties of the electrodynamic transducer. 

Boast discloses a circuit (fig. 3, 6 #42) for compensating for the electro- 
mechanical properties of a electrodynamic transducer (col. 5 In. 56-68, col. 6 In. 1-8). At 
the time of the invention it would have been obvious to a person of ordinary skill in the 
art to use the circuit of Boast in the signal path of Walton. The motivation for doing so 
would have been to compensate for the dissipation of the transducer (including both 
friction and acoustical radiation). 
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With respect to claim 24, Walton discloses a method according to one of the 
claim 14, however does not disclose expressly wherein the method comprises a step for 
weighting the level and the frequency distribution of the audio signal according to the 
electro-mechanical properties of the electro-dynamic transducer. 

Boast discloses a circuit (fig. 3, 6 #42) for compensating for the electro- 
mechanical properties of a electrodynamic transducer (col. 5 In. 56-68, col. 6 In. 1-8). At 
the time of the invention it would have been obvious to a person of ordinary skill in the 
art to use the circuit of Boast in the signal path of Walton. The motivation for doing so 
would have been to compensate for the dissipation of the transducer (including both 
friction and acoustical radiation). 

Response to Arguments 

Applicant's arguments with respect to claims 1 , 14, 26 and 27 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Bharitkar et al (US 7,016,509 B1) discloses a system and method for varying low 
audio frequencies inversely with audio signal level. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JASON R. KURR whose telephone number is (571 )272- 
0552. The examiner can normally be reached on M-F 10:00am to 6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jason R Kurr/ 
Examiner, Art Unit 2614 

/Vivian Chin/ 

Supervisory Patent Examiner, Art Unit 2614 



